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Abstract
‘Selfie practices’ (e.g., editing, filtering, sharing) have become adolescents’ daily behaviors. The increasing centrality of online
visual self-presentation might increase adolescents’ appearance-related concerns, problematic monitoring, and photo manipula-
tion (PM). However, few studies focused on body image control in photos (BICP) and PM, and no studies evaluated the influence
of selfie-expectancies on photo-taking and photo-editing. Consequently, two studies were conducted. Study1 psychometrically
evaluated the PM scale (N = 1353). Study2 evaluated the mediating role of BICP and the moderating role of gender in the
relationship between selfie-expectancies and PM (N = 453). The revised PM scale showed good psychometric properties. BICP
mediated the relationship between selfie-expectancies and PM and being male significantly affected the relationship between the
variables. Implications for adolescents’ appearance-related issues are discussed.
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Introduction
In contemporary society, web-based communication via so-
cial networking sites (SNSs) represents a widespread daily
activity, especially among adolescents and young adults
(e.g., Boursier & Manna, 2018a, 2018b; D’Arienzo et al.,
2019; Gioia & Boursier, 2019b; Kırcaburun et al., 2019;
Kuss & Griffiths, 2017). In early 2021, there were more than
4.2 billion active social media users (We Are Social, 2021)
and teenagers comprised a high percentage of this total. More
specifically, high proportions of adolescents aged 13 to
14 years (79%) and 15 to 17 years (84%) had active social
media profiles (Mascheroni &Ólafsson, 2018) suggesting that
social media is pivotal in adolescents’ social interactions and
leisure activities (Bryant & Bryant, 2005; Musetti et al.,
2020). A key feature of the online platforms favored by ado-
lescents is the highly visual nature of the interactions those
platforms afford. According to recent findings, SNSs appear
to promote increasing amounts of digital visual content
(Feltman & Szymanski, 2018), transforming contemporary
everyday life to a “more photographic” life (d'Aloia &
Parisi, 2016; p. 3) in which editing, filtering, posting, sharing,
tagging, and commenting have become natural daily behav-
iors (d'Aloia & Parisi, 2016; Fox & Vendemia, 2016). In this
regard, selfie-taking and selfie-sharing constitute two of the
most popular activities carried out on SNSs (Balakrishnan &
Griffiths, 2018; Diefenbach & Christoforakos, 2017; Fox &
Vendemia, 2016; Katz & Crocker, 2015; McLean et al., 2019;
Sung et al., 2016), and their use might be defined as a “way of
being” (Griffiths & Kuss, 2017, p.1).
The “selfie” has been defined as self-taken photograph,
typically taken with smartphones or webcams and shared on
social media (Oxford Dictionary, 2013) and specific selfie-
related activities as selfie-taking and -posting have been de-
scribed as gendered processes (Albury, 2015) in which tradi-
tionally females showed higher engagement (Boursier &
Manna, 2018b; Boursier et al., 2020c; Chae, 2017; Dhir
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et al., 2016). However, both males and females seemed to
utilize selfies for self-presentation purposes (Dutta et al.,
2016; Guo et al., 2018; Katz & Crocker, 2015) and the inclu-
sion of both boys and girls, has been defined crucial (McLean
et al., 2019). Overall, the taking and sharing photos by indi-
viduals may appear to be straightforward and innocuous ac-
tivities, selfie behavior represents a nuanced, complex, and
multidimensional phenomenon reflecting selfies intentional
creation, and comprises multiple actions including taking
(such as preparation and posing), modifying (such as editing
and filtering), and posting onto SNSs (McLean et al., 2019).
This phenomenon requires further research (Boursier &
Manna, 2018b; Bruno et al., 2018; McLean et al., 2019) to
more fully understand the possible risks and opportunities
related to selfie behavior (e.g., Boursier et al., 2020a;
Boursier et al., 2020c; Boursier & Manna, 2018b;
Diefenbach & Christoforakos, 2017; McLean et al., 2019).
Concerning the opportunities offered by selfie-taking and
selfie-sharing, some studies have shown that these activities
appear to (i) provide newmaterial for creative works, allowing
creators to manage emotions (Bruno et al., 2018; Diefenbach
& Christoforakos, 2017), (ii) improve individuals’ self-esteem
and mood due to “likes” and positive feedback received from
others (Reich et al., 2018; Toma, 2013), (iii) enhance self-
confidence and self-attractiveness (Boursier & Manna,
2018b; Grogan et al., 2018), and (iv) contribute to relationship
construction (Chua & Chang, 2016; Sorokowska et al., 2016;
Taylor et al., 2017). Other studies have found that selfie-
taking and selfie-sharing represent habitual behaviors that
help pass the time, facilitated by needs to belong, document,
archive, retain special moments, and be creative (Bij de Vaate
et al., 2018; Etgar & Amichai-Hamburger, 2017; Sung et al.,
2016). Additionally, empirical findings have highlighted the
value of selfies as a medium for self and identity exploration,
allowing self-study and self-observation among young indi-
viduals (Diefenbach & Christoforakos, 2017; Rutledge,
2013). However, highly appearance-focused self-presenta-
tion, which appears to be a crucial element in selfie-presenta-
tion, may also afford risks, particularly in relation to young
individuals’ body image (Boursier &Manna, 2018b; Boursier
et al., 2020a, 2020c; Chae, 2017; Bij de Vaate et al., 2018;
Diefenbach & Christoforakos, 2017; Lowe-Calverley &
Grieve, 2018; Lyu, 2016; McLean et al., 2019; Yau &
Reich, 2019), including selfie-related problematic behaviors
(Balakrishnan & Griffiths, 2018; Griffiths & Balakrishnan,
2018; Monacis et al., 2020).
Body image typically plays a pivotal role in adolescent
development and wellbeing and, during adolescence, boys
and girls are typically required to face with physical changes,
“new” body mentalization, and identity construction process-
es (de Vries et al., 2016; Franchina & LoCoco, 2018; Markey,
2010; Rudd & Lennon, 2000). In this regard, social media
might represent ideal places for adolescents’ identity
construction and exploration processes (Kuss & Griffiths,
2017; Pelosi et al., 2014), and selfies might represent a medi-
um for self-exploration, promoting self-study, and self-
observation (Diefenbach & Christoforakos, 2017; Rutledge,
2013). Nevertheless, the increasing centrality of photos and
visual self-presentation on SNSs may enhance young people’s
appearance-related concerns and potentially problematic mon-
itoring of their own body image and photos (Fox &
Vendemia, 2016; Perloff, 2014). In this regard, the self-
objectification theory (Fredrickson & Roberts, 1997;
McKinley & Hyde, 1996), seems to offer a useful framework
through which specific selfie behaviors and the risks imparted
by those behaviors have been examined. Indeed, this perspec-
tive highlighted individuals’ tendency to experience and con-
sider the body as an object assuming an observer’s point of
view. Therefore, how the body appears represents something
to control in order to meet socio-cultural internalized body
ideals and avoid negative judgements. In this perspective, a
positive association between levels of self-objectification and
selfie activities has been previously stated, including selfie-
posting among adolescent girls (Meier & Gray, 2014; Zheng
et al., 2019), and selfie-editing among both early adult women
(Bell et al., 2018; Veldhuis et al., 2020; Cohen et al., 2018),
and young adult men (Fox & Rooney, 2015). Furthermore, in
prospective analyses among adolescent boys and girls, recip-
rocal relationships between selfie behaviors and self-
objectification have been observed whereby selfie-viewing
and selfie-editing predicted increases in self-objectification
and baseline levels of self-objectification were also found to
predict increases in selfie viewing, editing, and posting
(Boursier et al., 2020c; Wang et al., 2019). As Diefenbach
and Christoforakos (2017) stated, the self-camera might act
as a mirror, or form of monitoring reflective of self-objectifi-
cation, leading to an over-controlled self-presentation on
SNSs that begins when taking a photo. According to previous
studies (Boursier & Manna, 2019; Bij de Vaate et al., 2018;
McLean et al., 2015; Pelosi et al., 2014), photo investment and
control over body image in pictures represent adolescents’ and
emerging adults’ attempt to manage concerns about their own
self-portrait quality and how they portray themselves, follow-
ing specific strategies in taking and choosing selfies before
sharing online. It is likely that disembodied, asynchronous,
and often, anonymous SNS environments allow individuals
to present their best and ideal self on SNSs through photo-
based activities, including editing, leading to some individuals
problematically overinvest in their online body image
(Boursier & Manna, 2018b; Casale & Fioravanti, 2017;
Cohen et al., 2018; Bij de Vaate et al., 2018; Fox &
Rooney, 2015; Fox & Vendemia, 2016; Lonergan et al.,
2019; McLean et al., 2015; Zhao et al., 2008). As Chen
et al. (2019) noted, SNSs provide endless opportunities for
individuals to share their own best self (often digitally modi-
fied and edited) to others, which may alter their perception of
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beauty and authenticity (Diefenbach & Christoforakos, 2017;
Rajanala et al., 2018).
Previous studies have defined photo manipulation as the
alteration and enhancement of selfies and photos through
editing programs, computer software, or smartphone apps,
before sharing on social media (Chae, 2017; McLean et al.,
2015). Similar to photo investment, selfie-editing also appears
to be related to individuals’ virtual makeovers, fulfilling their
desire to create an ideal online self-presentation (Chae, 2017;
Lowe-Calverley & Grieve, 2018). In this regard, females have
been found active in manipulating photos and using photo-
graphic filters, more than male peers (Chae, 2017; Dhir et al.,
2016; McLean et al., 2015, 2019; Mingoia et al., 2019).
Differently, according to Mascheroni et al. (2015), both male
and female adolescents reported commonly editing their pic-
tures (such as smoothing out skin, making body parts smaller
or bigger, adding interactive filters), in order to convey an
ideal appearance, gain an ideal form of online self-presenta-
tion, and receive positive feedback (such as ‘likes’ or com-
ments) (Boursier & Manna, 2018b; Chae, 2017; Chua &
Chang, 2016; Nelson, 2013; Rajanala et al., 2018). In this
regard, according to McLean et al. (2019), digital manipula-
tion of photos and their posting on social media might gener-
ate social comparison with an ideal, but unrealistic, own and
peers’ online self-presentation, especially among adolescents.
However, as Bij de Vaate et al. (2018) noted, scholarly re-
search tends to focus on selfie-posting behavior, whereas very
few studies have explored selfie practices emphasizing photo
investment, manipulation, and underlined motivations as pos-
sible predictors (Bij de Vaate et al., 2018; Chae, 2017; Dhir
et al., 2016; McLean et al., 2015, 2019). Indeed, personal
expectancies (in particular positive outcome expectancies)
have been identified as pivotal influence factors in individ-
uals’ decisions and behaviors (Dermen & Cooper, 1994;
Patrick & Maggs, 2009; Reich et al., 2010), and likely expec-
tancies would have a role in influencing decisions and behav-
iors related to the multidimensional nature of taking, modify-
ing, and posting selfies. However, to date, few studies have
explored motives and expectancies underlying selfie practice
during adolescence (i.e., Boursier & Manna, 2018b; Bij de
Vaate et al., 2018). An exception is the study by Boursier
and Manna (2018b) who developed a measure to facilitate
exploration of adolescents’ motives and expectancies under-
lying selfie practice. They identified three kinds of selfie-
related expectancies: positive (i.e., self-presentation, self-pro-
motion, self-confidence, and self-attractiveness), negative
(i.e., lack of control of own photos, privacy concerns, web
exposure, and the possible effects on significant relation-
ships), and neutral expectancies (i.e., selfie-making as a daily
activity). Although few studies have examined motives
among adolescents, some research has explored motives un-
derlying selfie practices in other populations. This research
has recognized entertainment, communication, and special
moment retention as the main motivations for selfie-posting
among emerging and young adults and among parents
(Boursier et al., 2020c; Bij de Vaate et al., 2018; Sung et al.,
2016). Nevertheless, further research is needed.
In summary, previous studies confirm that selfie practice is
a widespread daily activity and the increased social media use
for sharing personal photos make adolescent body image an
extremely contemporary issue (Boursier & Manna, 2019;
Franchina & Lo Coco, 2018; Pelosi et al., 2014). Moreover,
gender-related differences in selfie practices have been found,
showing a traditionally higher engagement in selfie-taking,
selfie-posting, and selfie-editing by girls compared with boys.
Overall, selfie behavior appears to be a complex phenomenon
that comprises not only selfie-sharing on social media but also
taking and editing personal photos following specific control
and manipulation strategies. However, according to the afore-
mentioned literature, few studies have explored expectations
underlying selfie-taking and selfie-editing as predictive fac-
tors of these behaviors. Therefore, in light of the popularity
of selfie-taking and posting, as well as a new appreciation of
the easewith which selfies may be edited andmanipulated, the
present paper comprises two related studies. The first study
reports the adaptation, validation, and psychometric evalua-
tion of the Photo Manipulation Scale (McLean et al., 2015)
among an Italian adolescent sample. The second study aimed
at evaluating the main and indirect effects of expectancies
underlying selfie practice and appearance management in
photos on adolescents’ photo manipulation while exploring
the moderating role of gender in a mediation model. It has
been hypothesized that selfie-related expectancies might pos-
itively cross-sectionally predict adolescents’ body appearance
control and selfie-management (such as selfie-editing) before
sharing online. Moreover, it was expected that gender would
affect the relationship between selfie expectancies and photo
manipulation.
Study 1
The first study tested the psychometric properties of the Italian
version of the 10-item Photo Manipulation Scale (PMS;
McLean et al., 2015) among a large sample of Italian adoles-
cent boys and girls. McLean et al. (2015) defined photo ma-
nipulation as the alteration of photo elements (easily available
using editing programs or apps), prior to sharing online.
According to Mascheroni et al. (2015) both boys and girls
commonly report editing their own photos (for example,
smoothing out skin, making body parts smaller or bigger,
adding filters such as a crown of flowers or puppy ears), be-
fore sharing on social networking sites, to convey an ideal
appearance and achieve an ideal form of online self-presenta-
tion, and to receive positive feedback (such as ‘likes’ and
supportive comments) (Boursier & Manna, 2018b; Chae,
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2017; Chua & Chang, 2016; Nelson, 2013; Rajanala et al.,
2018). Translation of the measure and subsequent investiga-
tion of its psychometric properties will facilitate further re-
search on the antecedents and consequences of photo manip-
ulation, such as appearance monitoring, body concerns and
dissatisfaction, self-esteem, self-promotion, and social com-
parison (e.g., Ahadzadeh et al., 2017; Chae, 2017; Chen
et al., 2019; Diefenbach & Christoforakos, 2017; Lyu, 2016;
McLean et al., 2019). Therefore, the aim of the first study was
to evaluate the factor structure of a revised version of PMS
(McLean et al., 2015) among a sample of Italian adolescents.
Methods
Participants and Procedure
A total of 1353 adolescents were recruited from six Italian
high schools. The school principals and parents were informed
of the nature of the research and the measures used in gener-
ating the data, and they gave their consent for their children to
participate. General information about the aim of the study
was also announced in class. Participation was voluntary, con-
fidentiality was assured, and all participants were informed
that they could withdraw from the study at any time. All stu-
dents agreed to participate and completed the survey question-
naires in a classroom setting via their smartphones, while re-
searchers and teachers supervised the survey completion. The
study was approved by the research team’s University
Research Ethics Committees and was conducted in accor-
dance with the ethical guidelines for psychological research
by the Italian Psychological Association.
Measures
Participants’ reported their gender and age. They were then
asked to complete the Italian version of the Photo
Manipulation Scale (McLean et al., 2015). The scale com-
prises 10 items rated on a five-point-Likert scale, from 1
(Never) to 5 (Always) and evaluates how often adolescents
manipulate and edit photos of themselves prior to sharing on
SNSs (for example, “How often do you make yourself look
skinnier?”, “How often do you adjust the light/darkness of the
photo?”). Due to the increasing use of interactive filters
among teenagers, in the present study, an extra item was
added (“How often do you use interactive filters [e.g., puppy
ears, crown of flowers, etc.]?”). Two independent researchers
translated the original 10-item PMS and then, in order to min-
imize the risk of linguistic distortions, it was back-translated
(adding the new item concerning the use of interactive filters)
into English by a professional English-speaking translator
(Van de Vijver & Poortinga, 2004). The final Italian version
of PMS did not showmeaningful differences from the original
English version. In the present study, the 11-item revised PMS
was used.
Statistical Analysis
The suitability of the data for factor analysis was tested with
the Kayser–Meyer–Olkin (KMO) measure of sampling ade-
quacy and Bartlett’s test of sphericity. Later, the exploratory
factor analysis (EFA) was conducted, and the factor structure
based on EFA was confirmed through confirmatory factor
analysis (CFA) with independent samples. The two samples
were obtained on two different occasions of data collection.
The first involved 653 adolescents (Sample 1) to perform an
initial EFA on the original 11-item PMS. In the second, 700
participants (Sample 2) were recruited to conduct the CFA.
Due to items’ deviation from the normal distribution, in all
structural equation modeling analysis, maximum likelihood
estimation robust to non-normality (MLR) in Mplus 8 was
used (Muthén &Muthén, 2012). To evaluate the overall mod-
el fit, several indexes were used: the comparative fit index
(CFI) and the Tucker-Lewis Fit Index (TLI), for which values
higher than 0.90 are desired (Bentler, 1990); root mean square
error approximation (RMSEA) for which values smaller than
0.08 are desired (Browne & Cudeck, 1993); and the standard-
ized root mean square residuals (SRMR) for which value be-
low 0.08 is considered a good fit (Kline, 2015). To evaluate
the internal consistency of the scale, both Cronbach’s α and
Spearman-Brown coefficients were computed.
Results
Descriptive Statistics
Sample 1 (N = 653) comprised 361 girls (55.3%) and 292
boys (44.7%)with a mean age of 16.4 years (SD = 3.06 years).
Sample 2 (N = 700) comprised 351 girls (50.1%) and 349
boys (49.9%) with a mean age of 16.1 years (SD =
1.52 years).
Exploratory Factor Analysis
According to the KMO criterion, sampling adequacy was
very good (KMO = 0.87). Bartlett’s test of sphericity
showed that the correlation matrix was suitable for factor
analysis (χ2 = 2272.63, df = 55, p < 0.001). In Sample 1
(N = 653), the EFA was performed with MLR estimator
and goemin oblique rotation to evaluate the factor structure
of the 11 items. The acceptability of the factor solution was
based on goodness of fit index, the interpretability of the
solution, and salient factor loadings (.30). Firstly, according
to the mono-factorial structure of the original Selfie
Manipulation Scale (McLean et al., 2015), one-factor solu-
tion has been tested. However, the obtained fit was
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inadequate. Similarly, the two-factor solution provided an
inadequate fit. Thus, a three-factor solution has been tested,
providing the first adequate fit to the data, MLRχ2 (25) =
38.368, p = .04; CFI = .99; TLI = .98; RMSEA = .03, 90%
confidence interval (C.I.) [.005–.046]; SRMR = .02
(Table 1). Factor loadings are presented in Table 2. For
the further development of this scale, items were selected
according to the following criteria. First, items that had fac-
tor loadings lower than 0.30 were excluded. Second, items
with salient cross-loadings of greater than 0.30 on two or
more factors were excluded from further analyses. The three
excluded items are in highlighted in italics in Table 2. As a
result of the aforementioned criteria, Items 1, 3, and 8 of the
original 11 items were subsequently removed from the final
revised PMS.
Confirmatory Factor Analysis
Based on the previous EFA, a three-factor solution was
tested with CFA on Sample 2 (N = 700). This model pro-
vided a good fit to the data (MLRχ2 [17] = 72.771,
p < .001; CFI = .95; TLI = .91; RMSEA = .068, 90% C.I.
[.053–.085]; SRMR = .045) (Fig. 1). The first factor com-
prised three items concerning the use of filters to modify
or adjust the overall look of the photo (e.g., colors, bright-
ness, contrast, etc.). This first factor was named photo
filter use. The second factor comprised three items
concerning body image modification. These items referred
to making specific parts of the body look larger or smaller
and making body shape skinnier or larger. This second
factor was named body image manipulation. The third
factor was named facial image manipulation and com-
prised two items concerning digitally correcting skin im-
perfections improving facial image. A second-order CFA
has been tested where a second-order dimension labeled
photo manipulation loaded on the three first-order dimen-
sions. This model showed a very good fit, MLRχ2[17] =
72.770, CFI = .95; TLI = .91; RMSEA = .068, 90% C.I.
[.053–.085]; SRMR = .045). Loadings of the second-
order dimension on the first-order dimensions ranged be-
tween .60 and 1.02. The revised eight-item PMS showed
good Cronbach’s α value (.80), lower but comparable to
the Cronbach’s α value (.85) in the original study of
McLean et al. (2015). The Cronbach’s α values for
PMS subscales were .67 (photo filter use), .75 (body
image manipulation) .74 (facial image manipulation).
Moreover, due to the changed length of the scale, the
Spearman-Brown coefficients for the PMS and the two-
item facial image manipulation subscale were tested,
showing a good reliability (.78 and .75, respectively).
Means, standard deviations, and bivariate correlations
among factors of the eight-item PMS are shown in
Table 3.
Brief Discussion
The three-factor model of the eight-item PMS provided a good
fit to the data (Table 1) and all items loaded significantly on
their respective latent factors (Fig. 1). The PMS showed a
good internal consistency and a good reliability despite the
shorter length of the scale compared to the original PMS
(McLean et al., 2015). Furthermore, the factors of the 8-item
PMS (photo filter use, body image modification, and facial
image manipulation) significantly and positively correlated
with one another. A second-order dimension loaded on the
three first-order dimensions indicating that a global score of
photo manipulation might be reliably computed and used.
Finally, the eight-item PMS showed an optimal Cronbach’s
α, indicating a good internal consistency reliability of the
instrument.
Study 2
Despite the popularity of selfie-related activities on social
media, especially among young people, scientific interest
appears limited to selfie-posting, demonstrating a lack of
attention to photo manipulation and its predictors (e.g.,
Bij de Vaate et al., 2018; Chae, 2017; Dhir et al., 2016;
McLean et al., 2015, 2019). Bij de Vaate et al. (2018)
showed that prior to sharing self-portrays online, specific
steps can occur. First, individuals might have specific
motives (such as peer pressures, entertainment, habitual
passing of time, and social interactions) and preoccupa-
tions (such as looking at, tagging, sharing, and
commenting friends’ visual content) concerning selfie-
taking. Second, after taking several photos, selfie-makers
might strategically select the perceived best photo they
would like to share on social media. Thirdly, individuals
might apply filters and/or manipulate the photos and,
Table 1 Fit indices of the 1–3
factor solutions of the exploratory
factor analysis
Model MLRχ2(df) p CFI TLI RMSEA 90% CI SRMR
One-factor model 287.984 (44) <.001 .82 .77 .092 .082–.102 .068
Two-factor model 123.963 (34) <.001 .93 .89 .064 .052–.076 .033
Three-factor model 38.368 (25) .04 .99 .98 .029 .005–.046 .020
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finally, they will post the selfie(s). The second and third
steps may be undertaken to achieve specific motives and
in response to particular preoccupations. Moreover, other
studies have examined gender-related differences in selfie
investment and manipulation, showing that female adoles-
cents are more active in selfie-taking and selfie-posting,
and manipulating photos and using photographic filters
more than male adolescent SNS users (Dhir et al., 2016;
McLean et al., 2019). However, despite previous studies
suggesting that motivations and expectancies play a piv-
otal role in determining young people’s general behaviors
and specific selfie-related activities (Boursier et al.,
2020c; Dermen & Cooper, 1994; Patrick & Maggs,
2009; Reich et al., 2010), no previous studies have eval-
uated the possible predictive role of boys’ and girls’
self ie-expectancies (Boursier & Manna, 2018b)
concerning body image control and manipulation in
photos, prior to sharing them online. Therefore, the sec-
ond study tested a moderated mediation model, and eval-
uated the main and indirect effects of teens’ selfie-
expectancies and selfie appearance management on photo
manipulation and the moderating role of gender in this
media t ion mode l . I t was expec ted tha t se l f i e -
expectancies would be positively associated with photo
manipulation and that this relationship would be mediated
by selfie appearance management such that higher selfie
expectancies would be associated with greater selfie ap-
pearance management, which would, in turn, be associat-
ed with greater frequency of manipulation of photos. In
Table 2 Exploratory factor
analyses of the generated items Factor 1 Factor 2 Factor 3
4. How often do you use a filter to change the overall look of the photo
(e.g., making it black and white, or blurring and smoothing images)?
[Quanto spesso usi un filtro per cambiare l’aspetto complessivo della foto
(per esempio, rendendola in bianco e nero o sfocandola e sfumando le
immagini)?]
.913*** .025 −.013
6. How often do you adjust the light/darkness of the photo?
[Quanto spesso modifichi la luce/ombra delle foto?]
.484*** −.028 .281
11. How often do you use interactive filters (e.g., dog’s snout, flower crown,
etc.)?
[Quanto spesso usi filtri interattivi/effetti (per esempio, orecchie, naso e
bocca da cagnolino, corona di fiori, ecc.)?]
.330*** .165 .129
9. How often do you make specific part of your body look larger or look
smaller?
[Quanto spesso rendi specifiche parti del tuo corpo più grosse o più piccole?]
.011 .835*** −.014
5. How often do you make yourself look skinnier?
[Quanto spesso ti rendi più magro/a?]
.042 .752*** −.001
2. How often do you make yourself look larger?
[Quanto spesso ti rendi più grosso/a?]
−.069 .480*** .035
7. How often do you edit to hide blemishes like pimples?
[Quanto spesso modifichi le foto per nascondere difetti come i brufoli?]
.124 .002 .749***
10. How often do you edit or use apps to smooth skin?
[Quanto spesso modifichi o usi applicazioni per rendere la pelle omogenea?]
.005 .156 .662***
8. How often do you whiten your teeth?
[Quanto spesso rendi i tuoi denti più bianchi?]
−.034 .371 .458***
3. How often do you highlight facial features (e.g., cheekbones ore eye
color/brightness)?
[Quanto spesso evidenzi caratteristiche del volto (per esempio, gli zigomi o il
colore degli occhi/luminosità)?]
.197 .292 .305***
1. How often do you get rid of red eye?
[Quanto spesso elimini gli occhi rossi?]
.078 .120 .218*
Excluded items (8,3,1) are in italic. Factor loadings >.30 are in bold. * p < .05; ***p < .001
Table 3 Means, standard deviations, and bivariate correlations among
factors of the eight-item Photo Manipulation Scale
Means (SD) 1 2 3
Photo filters use 2.69 (1.03) –
Body image manipulation 1.31 (.69) .431*** –
Facial image manipulation 1.70 (1.03) .619*** . 731*** –
***p < .001
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relation to gender moderation, it was expected that female
gender would moderate the relationship between selfie
expectancies and photo manipulation. This mediation
and moderation models are presented in Figs. 2 and 3.
Methods
Participants and Procedure
A total of 453 adolescents from four different Italian high
schools (47% males; mean age = 16.1 years, SD = 1.46) par-
ticipated in a survey study. General information about the aim
of the study, nature of the research, and the measures to be
used in generating the data were provided to school principals,
parents, and students who gave their consent. Adolescents’
participation was voluntary, confidentiality was assured, and
all participants were informed that they could withdraw from
the study at any time. All students agreed to participate and
completed the survey questionnaires in a classroom setting via
their smartphones, supervised by teachers and researchers. No
course credits or remunerative rewards were given for partic-
ipation. The study was approved by the research team’s
University Research Ethics Committees and was conducted
in accordance with the ethical guidelines for psychological
research by the Italian Psychological Association.
Measures
Selfie-Expectancies Scale (SES) The SES (Boursier & Manna,
2018b) evaluates positive and negative expectancies
concerning selfie-behavior. The scale comprises 23 items cor-
responding to seven different factors: relational worries (e.g.,
“How much selfie-taking might damage your reputation?”),
web-related anxieties (e.g., “How much selfie-taking might
worry you because your photos/identity could be stolen?”),
sexual desire (e.g., “How much selfie-taking improves your
sexual fantasies?”), ordinary practice (e.g., “How much
selfie-taking is a habit?”), self-confidence (e.g., “How much
selfie-taking improves your self-esteem?”), self-presentation
(e.g., “How much selfie-taking is a way to show to the others
the best part of you?”), and generalized risks (e.g., “How
much selfie-taking might cause you problems in the future?”).
Each item is answered on a five-point Likert scale ranging
from 1 (totally disagree) to 5 (totally agree). In the present
study, the Cronbach’s α values for each SES subscale ranged
from .65 to .87, comparable with the values (ranged from .60
Fig. 1 First order three-factors model and second order factor tested with confirmatory factor analysis. Note. Errors associated three latent variables are
not showed in order to improve figure readability. ***p < .001
Fig. 2 The proposed mediation
model
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and .86) reported in the original study (Boursier & Manna,
2018b).
Body Image Control in Photos-Revised (BICP-R) The original
Body Image Control in Photos scale (Pelosi et al., 2014) was
a 27-item scale, rated on a five-point-Likert scale from 1
(Never) to 5 (Always) and assesses adolescents’ photo
management and control online and offline. Boursier and
Manna (2019) revised and reduced the length of the original
instrument. The short version comprises 16 items corre-
sponding to five different factors: selfie-related factors
(e.g., “I prefer my image as it appears in self-portraits, be-
cause I know how to make it look better”), privacy filter be-
haviors (e.g. “I use privacy filters in order to show photos in
which I appearmore attractive only to certain people”), pos-
itive body image factors (e.g., “I post those photos which I
hope will receive praise for my appearance”), sexual attrac-
tion factors (e.g., “I have posted provocative photos on
Facebook, in order to attract attention to myself”), and neg-
ative body image factors (e.g., “I feel awkward if I notice that
someone has posted photos that showmy body’s defects”). In
order to improve the interpretability, the name of BICP-R
factors was modified compared to the previous version of
the scale (Boursier & Manna, 2019). In the present study,
the Cronbach’s α value for the scale was good (.81) and
Cronbach’s α values for each BICP-R subscale ranged from
.62 to .76, like the values (ranged from .65 and .77) of
Boursier and Manna’s (2019) study. There, Boursier and
Manna (2019) also established a cut-off score for identifying
individuals who problematically control their body image in
photos and identified four categories: occasional (scores of
0–24), habitual (scores of 25–50), at-risk (scores of 51–55),
and problematic (scores higher than 55).
Photo Manipulation Scale-Revised (PMS-R) ThePMS, revised
to an eight-item scale and validated in study 1 (original
Englishversion,McLeanetal.,2015),wasused in this second
study to assess the frequency of photo manipulation. The
global score of photo manipulation has been computed and
used.According to the internal consistency values showed in
Study1 (.80) and in the original studyofMcLean et al. (2015)
(.85), theCronbach’sα value for the PMS-Rwas good (.79).
Statistical Analysis
All statistical analyses were performed using the Statistical
Package for Social Sciences SPSS (Version 23 for
Windows). Firstly, skewness and kurtosis were calculated re-
vealing that normality was met for all the study variables.
Secondly, means, standard deviations of the variables, and
confidence interval of means (CI: 95%) estimated with 1000
bootstrap samples were assessed. Independent t-tests were
used to detect gender differences. The effect sizes of the dif-
ferences were evaluated with Cohen’s d. Furthermore, bivar-
iate Pearson’s correlations have been tested to evaluate the
strength of association between among variables. Later, a me-
diation analysis was conducted by using Model 4 of Hayes’s
(2017) Process Macro for SPSS with 1000 bias-corrected
bootstrap samples to test the mediating effect of body image
control in photos between adolescents’ selfie expectancies and
photo manipulation. Finally, a moderated mediation model
was examined using the Process Macro (Hayes, 2017), apply-
ing Model 5 with 1000 bias-corrected bootstrap samples. In
this model, the moderating role of gender on the mediation
model was tested, specifically on the direct relationship be-
tween adolescents’ selfie-expectancies and photo manipula-
tion. According to Preacher et al. (2007), a moderating effect
is demonstrated by the significant interaction of the indepen-
dent variable and the moderator variable with the bootstrapped
confidence intervals not containing zero.
Results
Descriptive Statistics, Inferential Statistics, and Bivariate
Correlations
Descriptive analyses and gender differences are reported in
Table 4. Statistically significant differences between boys’
and girls’ scores were found. Girls reported higher mean
scores than boys for SES web-related anxieties, BICP privacy
filter behaviors, BICP positive body image factors, BICP neg-
ative body image factors, BICP total score, and PM photo
filters use. Effect sizes were small. In contrast, boys showed
higher mean scores than girls for SES relational worries, SES
sexual desire, SES generalized risks, SES total score, and
PMS body image manipulation. Effect sizes were small to
moderate. In terms of BICP descriptive cut-off categories,
Fig. 3 Conceptual model of the
moderated mediation






9.3% of the sample occasionally controlled their own body
image in photos, 77.5% habitually controlled it, 7.1% con-
trolled it in a risky way, and 6.2% controlled it in a problem-
atic way. More specifically, a higher percentage of girls had
risky control over own body image in photos than boys (girls
7.5% vs. boys’ 6.6%; p < .01), while a higher percentage of
boys had higher problematic control over their bodily appear-
ance in photos than girls (boys 7.5% vs. girls’ 5%; p < .01).
Bivariate correlations between all variables are shown in
Table 5. Significant positive correlations were observed be-
tween selfie expectancy, body image control in photos, and
photo manipulation subscales and total variables. In addition,
significant positive correlations were observed between sub-
scales of each assessment measure. Positive correlations of
large effect size were observed among boys between selfie
expectancy variables self-confidence and self-presentation
and body image control in photo variables selfie-related fac-
tors and privacy filters, and the photo manipulation factor,
filter use. In addition, the self-confidence selfie expectancy
variable was correlated at large effect size with the negative
body image factor from the body control in photos scale and
use of facial manipulation from the photo manipulation scale.
Table 4 Means, standard
deviations (SDs), confidence
intervals (CIs) estimated with
1000 bootstrap samples, t-test,
and effects sizes (Cohen’s d) for
both genders






































































































































SES, Selfie Expectancies Scale; BICP, Body Image Control in Photos; PM, Photo Manipulation























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A similar pattern of significant associations was observed be-
tween these variables for girls. However, they did not reach a
large effect size.
Mediation Analysis
The proposedmediationmodel (Fig. 2) was tested. As showed
in Table 6, selfie-expectancies had a significant direct effect
on body image control in photos (a: β = .580; SE = .042; t =
13.728; p < .001) and photo manipulation (c: β = .353;
SE = .048; t = 7.316; p < .001). Moreover, body image control
in photos had a significant direct effect on photo manipulation
(b: β = .412; SE = .045; t = 9.126; p < .001). Finally, the total
effect of selfie-expectancies on photo manipulation was sig-
nificant (c’: β = .591; SE = .044; t = 13.436; p < .001) and the
bias-corrected bootstrapping mediation test indicated that
selfie-expectancies predicted photomanipulation via body im-
age control in photos (a*b: β = .239; SE = .039; Bootstrap
95% CI [.166, .316]; p < .001). The Sobel test showed that
this model was significant (Z = 7.586; SE = .032; p < .001)
and it explained 39.7% of the total variance of photo
manipulation.
Moderated Mediation Analysis
The moderated mediation test was conducted on the previous-
ly significant mediational model (Hayes, 2017) to examine
whether gender moderated the mediation model, specifically
the relationship between adolescents’ selfie-expectancies and
photo manipulation (Fig. 3). Gender added to the model (girls
coded as 1 and boys coded as 2) negatively directly predicted
photo manipulation (β = −1.081; SE = .195; t = −5.54;
p < .001) and the interaction between selfie-expectancies and
gender showed a significant moderating effect on the associ-
ation between adolescents’ selfie-expectancies and photo ma-
nipulation (β = .471; SE = .08; t = 5.893; p < .001). The 1000
bias-corrected bootstrapped estimates showed a significant
indirect effect of selfie-expectancies on photo manipulation
via body image control in photos (β = .219; SE = .039;
Bootstrap 95% CI [.15, .308]) and for conditional direct ef-
fects of selfie-expectancies on photo manipulation
bootstrapping estimates confirmed the significant gender ef-
fect on the relationship between the variables. More specifi-
cally, being female had no significant direct effect on the
relationship between selfie-expectancies and photo manipula-
tion (β = .108; SE = .063; t = 1.715; p = .09; Bootstrap 95%
CI [−.016, .231]), while being male had a significant and
positive direct effect on the relationship between the variables
(β = .579; SE = .062; t = 9.380; p < .001; Bootstrap 95% CI
[.458, .700]). The simple slopes representing the relationship
between gender and photo manipulation scores at −1SD,
mean, and + 1SD values of selfie-expectancies are shown in
Fig. 4. This shows that for girls, there was not a significant
relationship between selfie expectancies and photo-manipula-
tion, whereas, for boys, higher selfie expectancies were asso-
ciated with greater levels of photo manipulation. The overall
model was significant (R2 = .441; SE = .305; F(4,448) = 88.345;
p < .001).
Brief Discussion
In this second study, a moderated mediation model was cross-
sectionally tested in which body image control in photos me-
diated the association between expectancies underlying selfie
behavior and photo manipulation, and gender moderated this
relationship in a sample of Italian adolescents. Concerning the
gender-related differences, selfie-expectancies, body image
control in photos, and photo manipulation mean scores
highlighted significant differences between male and female
adolescents. Furthermore, the correlational study showed a
significant and positive co-occurrence among variables, espe-
cially in male sample. The tested mediation model suggested
that selfie-expectancies were both directly and indirectly (via
body image control in photos) positively associated with pho-
to manipulation among boys and girls. It is possible that great-
er expectations that taking selfies will bring particular out-
comes might promote investment in photo-related activities
and monitoring, consequently prompting the use of photo ma-
nipulation and editing strategies, especially among male ado-
lescents. Indeed, surprisingly, the moderated mediation model
showed that being female had no significant direct effect on
the relationship between selfie-expectancies and photo
Table 6 Models of the effect of
adolescents’ selfie-expectancies
on photo manipulation with
mediating effect of body image
control in photos
Photo manipulation Body image control in photos Photo manipulation
β t β t β t
Selfie-expectancies .353 7.316*** .580 13.728*** .591 13,436***





manipulation. On the contrary, being male had a significant
and positive direct effect on the relationship between the var-
iables, such that for boys, but not girls, higher selfie expectan-
cies were associatedwith greater levels of photomanipulation.
For girls, the level of photo manipulation was relatively con-
sistent across different levels of selfie expectancies.
General Discussion and Conclusions
The present studies contribute to the understudied research
field concerning factors associated with photo investment
and manipulation. The psychometric properties of a photo
manipulation instrument and a moderated mediation model
were tested among a specific sample of 13 to 19-years old
Italian boys and girls. In the first study, factor structure, valid-
ity, and reliability of a revised version of Photo Manipulation
Scale (PMS) (McLean et al., 2015) were evaluated. The orig-
inal version of the English scale was modified by adding an
item concerning the use of interactive filters (such as a crown
of flowers and puppy ears), widely used among teenagers
(Rajanala et al., 2018). Following EFA and removal of three
items from the original scale, CFA suggested that a three-
factor solution provided the best fit to the data. The three
emerging first order-factors were named: (i) photo filter use
(usage of filters that modify or adjust the overall look of the
photo); (ii) body image manipulation (editing specific parts of
the body look larger or smaller, skinnier or larger); and (iii)
facial image manipulation (digitally smoothing out skin im-
perfections to improve facial appearance). The resulting eight-
item revised PMS showed good internal consistency and reli-
ability, confirming the revised PMS to be a reliable instrument
to evaluate photo manipulation strategies among Italian
adolescents.
In the second study, gender differences between selfie ex-
pectancies, body image control in photos, and photo
manipulation were tested, and correlations between variables
were examined. In addition, selfie expectancies and body im-
age control in photos were examined as direct and indirect
cross-sectional predictors of photo manipulation using the re-
vised PMS and tested in a moderated mediation model.
Gender-related differences in mean scores for selfie-
expectancies were found. Consistent with previous research
(Boursier & Manna, 2018b; Boursier et al., 2020c), relative to
boys, girls appearedmore worried about the risk that unknown
individuals could steal or retouch their selfies, and about ‘los-
ing control’ over their personal visual content, whereas boys
(more than girls) expected that selfie practices might increase
excitement and sexual fantasies and feelings. Interestingly,
and in contrast to Boursier and Manna (2018b), in which the
relational worries selfie expectancies factor did not show a
significant gender difference and generalized risks factor
mean score was higher among girls, in the present study both
mean scores were higher among boys compared to girls.
Therefore, despite (or due to) the crucial role of sexuality in
males’ selfie-related experiences, they showed higher mean
scores than girls in negative expectancies underlying selfie
practice. With regard to body image control in photos, previ-
ous studies (Boursier et al., 2020b; Boursier & Manna, 2019;
Gioia et al., 2020) highlighted a main condition of risk among
girls in self-portrayal control online and offline. In the present
study, despite female participants beingmore engaged inman-
aging positive and negative images to promote their best self-
presentation, boys reported greater problematic control over
their appearance in photos than did girls. Finally, gender-
related differences were found in photo manipulation scores.
Girls used photo filters to improve the overall look of the
photos more frequently than boys, whereas boys, more than
girls, manipulated their body image making specific parts of
the body look larger, smaller, or skinnier. It is likely that boys’
greater risky control on their appearance in photos is related to
their higher manipulation of body image in photos prior to
Fig. 4 Simple slopes of selfie-
expectancies scores and photo
manipulation. Note: Straight lines
indicate significant effects of the
predictor on photo manipulation
scores
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their sharing on SNS. In addition to these descriptive findings,
the correlation analysis confirmed that body image control in
photos and photo manipulation significantly and positively
co-occurred, especially in boys.
The tested mediation model demonstrated that selfie-
expectancies were both directly and indirectly (via body im-
age control in photos) positively associated with photo manip-
ulation. Previous studies have shown the influence of expec-
tations on decisions and risky behaviors such as drinking al-
cohol, sexual activities, sexting, and problematic Internet use
(Boursier & Manna, 2018b; Brand et al., 2014; Dermen &
Cooper, 1994; Dir et al., 2013; Turel & Serenko, 2012).
Similarly, the expectancies underlying selfie practice ap-
peared to predict the (over)investment in photo-related activ-
ities and monitoring, in order to share an ideal appearance
when posting self-images on SNS, consistent with previous
research (Bij de Vaate et al., 2018; Fox & Rooney, 2015; Fox
& Vendemia, 2016; Lonergan et al., 2019; McLean et al.,
2015). Furthermore, the control over body image in photos
appeared as another significant predictor of teens’ photo ma-
nipulation. As noted by Bij de Vaate et al. (2018), this sug-
gests that being engaged in thoughtful strategies to take the
best photo to share online goes hand-in-hand with photo ma-
nipulation. In fact, body image control in photos positively
mediated the relationship between selfie-expectancies and
photo-editing. It is possible that expectations underlying selfie
practice promote a possible excessive interest and commit-
ment to a self-presentation that portrays an ideal appearance,
and together these factors lead to greater photo manipulation
before sharing online.
Recently, McLean et al. (2019) expressed the need to in-
clude boys as well as girls in research concerning selfie be-
havior. Consequently, in the present study, the participation of
both males and females allowed the exploration of the influ-
ence of gender upon selfie practices. Indeed, the role of gender
as a moderator might help to better explain the predictive role
of selfie expectancies in photo manipulation. Contrary to sev-
eral previous findings that found a female predominance in
selfie-related activities and photo-editing strategies (Bij de
Vaate et al., 2018; Dhir et al., 2016; McLean et al., 2015;
Mingoia et al., 2019; Terán et al., 2019), the present findings
showed that being male had a significant and positive direct
effect on the relationship between selfie-expectancies and
photo manipulation while being female did not influence the
association between these variables. It is likely that males’
expectations concerning selfie-taking and selfie-sharing
(mainly negative or related to the sexual component of the
selfies) directly predicted their photo-editing strategies, espe-
cially to manipulate their own body image. Moreover, the
predictive role of selfie-expectancies increased due to the me-
diating role of the control over body image in photos. A pos-
sible interpretation of the current findings could be that girls
engage in a consistent level of photo manipulation regardless
of their selfie expectancies and body image control in photo
behaviors, whereas for boys, photo manipulation may occur
only under circumstances where they are more highly con-
cerned about the outcomes of their selfie behaviors, such as
presenting an ideal appearance. Consistent with this explana-
tion, boys are increasingly becoming concerned about and
involved in body image-related activities (Gioia et al., 2020;
Vandenbosch & Eggermont, 2013) in online and disembodied
environments that allow individuals to edit and often problem-
atically overinvest in their online appearance (Boursier &
Manna, 2018b; Casale & Fioravanti, 2017; Cohen et al.,
2018; Bij de Vaate et al., 2018; Fox & Rooney, 2015; Fox
& Vendemia, 2016; Lonergan et al., 2019; McLean et al.,
2015; Zhao et al., 2008). It is likely that overinvestment and
reiteration of photo manipulation and editing activities might
lead to a problematic selfie-sharing on social media.
Furthermore, concerning self-objectification, the relationship
between this kind of experiences and social media use might
be bidirectional. Indeed, as some recent studies highlighted
(Boursier et al., 2020b, 2020c; Gioia et al., 2020; Veldhuis
et al., 2020), social media use and specifically visual content
sharing might lead especially young people to strengthen self-
objectification processes allowing them to manage personal
images online (Bell et al., 2018; Fardouly et al., 2015, 2017;
Veldhuis et al., 2020), and engaging in potentially problematic
social media use and body image-related activities (selfie
enganement). In this regard, especially during adolescence,
boys and girls are engaged in “new” body mentalization and
identity construction processes, and the sharing of the own
body images on social media assumes greater and increasing
relevance (Boursier & Manna, 2019; Franchina & Lo Coco,
2018; Pelosi et al., 2014). Overall, it is likely that the relation-
ship between social media and body image might be mutually
reinforcing. Young people who are particularly concerned
about their own body image might be more engaged in social
media activities that focus on appearance and, at the same
time, social media use and corresponding activities might ex-
acerbate individuals’ body image concerns due to the constant
peer-to-peer comparison (Chen et al., 2019; Perloff, 2014;
Webb et al., 2017).
Practice Implications
Interestingly, the present findings have many practical impli-
cations. The widespread use of social media platforms makes
the body image-related issues extremely contemporary. In this
regard, these findings might enhance the psychologists’ and
clinicians’ attention toward teenagers’ digital self-images on
social media (King, 2016), helping them to better counsel
adolescents about the integration and mentalization of a
changing body. In this regard, the association between online
body image-related issues and self-objectification experiences
Curr Psychol
deserves clinicians and health workers attention suggesting a
focus on the outcomes and mechanisms that underlie selfie
practices (Veldhuis et al., 2020), thus supporting the adoles-
cents’ identity construction processes and making them aware
of the risk of digitallymodified body standards internalization.
Finally, the present findings might also help in planning and
developing intervention and school-based programs, ad-
dressed not only to girls but also to boys who are increasingly
becoming involved in and concerned about online
appearance-related activities (Vandenbosch & Eggermont,
2013). In this regard, media literacy programs might be useful
tools to educate teenagers about own real body image, about
culturally and peer-to-peer promoted body standards, and
about their selfie-sharing on social media (Fardouly et al.,
2015; McLean et al., 2016).
Limitations and Future Directions
The novel findings of the present study provide evidence of
the constant evolution of the social media landscape, with
many platforms being replaced by new ones which are in-
creasingly focused on visual content, especially among ado-
lescents (Gioia & Boursier, 2019a; Feltman & Szymanski,
2018). Therefore, further research concerning selfie behavior,
consisting of selfie-taking with its strategies, selfie-editing and
manipulation, and selfie-sharing, are needed. In addition, fur-
ther research to examine the consequences of engaging in
photo manipulation are needed to determine the extent to
which this enhanced focus on appearance contributes to the
emergence of other problems, such as body dissatisfaction.
Some limitations of the present studies need to be ad-
dressed when interpreting the findings. First, the studies used
a self-report method, and its potential biases are well-known.
Second, the samples came from a specific Italian geographic
area and the results of both studies might not be representative
of other contexts or cultures. Third, the cross-sectional nature
of the study precludes the ability to formally evaluate the
causality of the variables involved in the present study.
Furthermore, although the sample was roughly gender-bal-
anced, the first study did not explore the validity of the revised
eight-item PMS across male and female groups. Finally, the
present studies only explored a small number of variables in
relation to the complex phenomenon of selfie-behavior. Other
aspects should be explored alongside the variables investigat-
ed here. For example, photo manipulation and editing could
be explored in association with self-objectification experi-
ences, body image-related issues, and other online creative
or problematic activities. Nevertheless, the present studies’
findings provided some novel and previously unreported is-
sues. They demonstrated the good psychometric properties of
the revised PMS, providing an appropriate instrument to as-
sess adolescents’ photo manipulation strategies. Moreover,
the findings showed a strong association between expectan-
cies underlying selfie practice and more or less problematic
strategies concerning body image monitoring and manipula-
tion. More specifically, and unexpectedly, the present findings
provided novel and unreported gender differences that high-
light modifications concerning appearance-related issues and
online activities carried out by both boys and girls.
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